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Update: Outbreak of Severe Acute Respiratory 
^ Syndrome — Worldwide, 2003 

O Please note: An erratum has been published for this article. To view the erratum, please click here. 

y CDC continues to support the World Health Organization (WHO) in the investigation of a nnulticountry 
CQ outbreak of unexplained atypical pneumonia referred to as severe acute respiratory syndrome (SARS) 
^ (7). This report includes summaries of the epidemiologic investigations and public health responses in 
^ several affected locations where CDC is collaborating with intemational and national health authorities. 
^ This report also describes an unusual cluster of cases associated with a hotel in Hong Kong and 
^ identifies the potential etiologic agent of SARS. Epidemiologic and laboratory investigations of SARS ar 
^ ongoing. 
CO 

^ As of March 26. a total of 1 ,323 suspected and/or probable SARS cases have been reported to WHO 
from 14 locations (2), using the WHO case definition or country-specific variations* (3). These reported 
SARS cases include 49 deaths (case-fatality proportion: 4%). The Chinese authorities have reported 7£ 
suspected/probable cases, including 31 deaths, which occurred in Guangdong province during 
November 16, 2002-February 28, 2003. 

CDC is assisting in epidemiologic investigations of cases in Hong Kong, Vietnam, Taiwan, and Thailanc 
CDC also is conducting surveillance and prevention activities in the United States. 

Hong Kong. As of March 25, the Hong Kong Department of Health (DH) reported 290 suspected and 
probable SARS cases. Beginning on March 11, an increase in acute pneumonia cases among health- 
care workers (HCWs) at hospital 1 in Hong Kong was reported to DH. Epidemiologic investigation has 
linked these cases to an index patient (Patient J) who visited a friend in hotel M in late February, becam 
ill a few days later, and was admitted to hospital 1 on March 4 (Figure 1). Patient J visited hotel M while 
patient A, an ill visitor from Guangdong province, was staying there. 

As of March 25, a cluster of 13 persons with suspected/probable SARS are known to have stayed at 
hotel M (Figure 1). The index patient (patient A) had onset of symptoms on February 15. He traveled 
from Guangdong province to Hong Kong to visit family and stayed on the ninth floor of the hotel on 
February 21. He was admitted to hospital 2 on February 22 and died the next day. Four HCWs and two 
of his family members subsequently became ill; one family member died. Of the 12 other patients linked 
to hotel M, 10 were in the hotel the same day as the index patient; the other two patients (patients L and 
M) stayed in the hotel during the time that three other symptomatic patients were guests in the hotel. 
Nine of the 13 patients, including patient A, stayed on the ninth floor; one stayed on the 14th floor; one 
stayed on the 1 1th floor; and two stayed on both the ninth and 14th floors. Epidemiologic investigations 
have identified patients from this cluster as index patients in subsequent clusters in Hong Kong and 
other areas. Patient B is the index patient for the outbreak in Hanoi involving 59 HCWs and close 
contacts and also is linked to one case in Thailand. Patients C, D. and E are associated with 70 cases ir 
Singapore and three cases in Germany. Patient F is linked with a cluster of 16 other cases in Toronto 
(4). Patients H and J are linked with outbreaks among HCWs in other hospitals in Hong Kong. Patient L 
appears to have become irifected during his stay at hotel M, with subsequent transmission to his wife, 
patient M. 
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of severe disease than SARS. Coronaviruses are enveloped, single-stranded RNA viruses that infect 
both humans and animals (5). The known human coronaviruses can cause serious infections of the ^ 
lower respiratory tract in children and adults and necrotizing enterocolitis in newborns (5,6). 
Coronaviruses are able to survive on environmental surfaces for up to 3 hours (6). Coronaviruses mighl 
be transmitted person-to-person by droplets, hand contamination, fomites, and small particle aerosols 

in 

Clinicians evaluating suspected cases should use standard precautions (e.g.. hand hygiene) together 
with airborne (e.g.. N-95 respirator) and contact (e.g., gowns and gloves) precautions (8). Until the mod 
of transmission has been defined more precisely, eye protection also should be worn for all patient 
contact. As more clinical and epidemiologic information becomes available, interim recommendations w 
be updated. 

The international spread of disease underscores the need for strong global public health systems, robus 
health service infrastructures, and expertise that can be mobilized quickly across national boundaries to 
mirror disease movements. The Institute of Medicine has recently issued recommendations for 
invigorating the response to emerging infectious diseases that reflect these needs, including the 
development of a comprehensive system of surveillance for global infectious diseases, the enhancemer 
of disease reporting, the development of diagnostic tests, and the formulation and distribution of 
guidelines on diagnosis (9). 
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* WHO defines (3) a suspected case as an illness that occurs in a person presenting after February 1 , 2003, with a history of 
high fever (>100.4 oF [ >38 oC]); one or more respiratory symptoms, including cough, shortness of breath, and difficulty 
breathing; and close contact within 10 days of symptoms onset with a person in whom SARS has been diagnosed and/or a 
history of travel within 10 days of onset of symptoms to an area with reported foci of SARS transmission. WHO defines a 
probable case as a suspected case of illness that occurs in a person with either 1) chest radiograph findings of pneumonia or 
respiratory distress syndrome (RDS) or 2) unexplained respiratory illness resulting in death, with autopsy examination 
demonstrating pathology of RDS but no identifiable cause. 

^ Persons who have cared for. lived with, or had direct contact with respiratory secretions and body fluids of a person with 
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RGURE 2. Number of suspected cases* of severe acute respiratory syndromey by exposure category and <Sate of illness onset - 
United States, 2003 
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^HK = Hong Kong Special Aiftnlnistrative Region, China: GD = Guangdong provtnca, China: Hanoi = Hanoi, Vlainam. 
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Figure 3 

FIGURE 3. Thin section electron micrograph of Infected Vera 
E6 cell, showing coronavlrus particles within cytoplasmic 
membrane-bound vacuoles and the cistemae of the rough 
endoplasmic reticulum. Extracellular particles accumulate In 
large clusters, and are frequently seen lining the surface of 
the plasma membrane. Inset, higher magnification of 
coronavlrus particles. 
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TABLE. Exposum category, clinical faatui*a«, and demographics of reporlad dovara acuta raspiratoiy syndioma (SARS) casss*^ 
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I Locations used dliDereni SARS case deftnnions. 
; S a: Suspected case: r^sprobabte case; UsUrAnown. 
^ One U.am^m(Pallenl 8) vjasho^ittallzed in Vietnam and died In Itongl^ 
Kong case. 

^ Paisdn havmg cai^ tor, lived wUh, or had dlred contact v/ilh lesplnatoiy secretions and body flukls cS a person wllh SAR8. 
^ Ol the 290 SARS palleiils In Hong' Kong, most d the remain^ 15& paiients aie believed to be close contacts. 



Not Availabee. 



^ On}y percentages wane reported lor sex data. 
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" BOX. €dC updated interim case definition for severe acute 
* respiratory syndrome (SARS)* 



Saspected case' 

Respiratory illness of unknown eriology with onset 
since February 1, 2003, and rhe following criteria: 

• Measured temperature >100.4*'F (>38.0'*C) 

• One or more clinical findings of respiratory illness (eg., 
cough, shortness of breath, difficulty breathing, hypoxia, 
or radiographic findings of either pneumonia or acute 
respiratory distress syndrome) 

• Travel within 10 days of onset of symptonis to an area 
with suspected or documented community transmis- 
sion of SARS,§ (excluding areas with secondary cases 
limited to health-care workers or direct household 
contacts) 

OR 

• Close contact' within 10 days of onset of symptoms 
with either a person with a respiratory illness and travel 
to a SARS area or a person under investigation or 
suspected of having SARS 

• A$ofMaicii22,2003. 

^ Suspected cases with eichcr radlograpiilc evidence of pneumonia or 
respiratory distress syndrome, or evidence of unexplained respirator}' 
distress syndrome by autopsy, are designated ''probable^ cases by the 
World Health Organization case definition. 

^ Hong Kong Special Administrative Region and Guangdong province, 
China; Hanoi, Vietnam; and Singapore. 

^ Close contact is defined as having cared for, havii^ lived with, or having 
had direct contact with respiratory secretions and/or body fluids of a 
patient suspected of having SARS. 
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